Human noroviruses (NoVs) are the most common viruses causing acute gastroenteritis in humans. Performance characteristics of two commercial quantitative NoV RT-PCR assays, the Norovirus realtime RT-PCR Kit (AnDiaTec) and the Type I and Type II kits (Generon), and the international assay as selected by the CEN/TC/WG6/TAG4 group were evaluated for the specific detection and quantitation of 59 NoV samples, including different subtypes of NoV genogroup I and II. The results showed that the method proposed by the CEN/TC/WG6/TAG4 group was 100% specific since it was able to detect all samples tested. The commercialized kits evaluated failed to detect a vast majority of NoV GI strains. Additionally the Generon kit did not succeed to detect strains from GII.3, GII.5, GII.6, GII.7, GII.8, GII.12 and GII.17. In addition, the detection limit using the most prevalent strain, NoV GII.4, was 2.5 PCRU per reaction using both commercial kits. Despite this good sensitivity for NoV GII.4 detection it is concluded that both commercial assays are not suitable for the detection and quantitation of most NoV subtypes. Therefore the method proposed by the CEN/TC/WG6/TAG4 group is recommended for epidemiological studies and outbreaks investigations.
11
Although attempts to culture human NoVs have been made (Guix et al., 2007; 12 Straub et al., 2007) , there is no reliable culture method (Duizer et al., 2004) . As a result,
13
RT-PCR or real-time RT-PCR (RT-qPCR) is considered to be the "gold standard" for 14 detection of NoVs in clinical, food and environmental samples. To date, several RT-15 qPCR assays have been described for NoV detection (da Silva et al., 2007; Dreier et al., 16 2006; Jothikumar et al., 2005; Kageyama et al., 2003; Loisy et al., 2005) . In addition, a 17 real-time RT-PCR method, referred to as method A, is being assessed in the framework 18 of the CEN/TC275/WG6/TAG4 group (Le Guyader et al., 2009 
NoV real-time RT-PCR assays

20
In order to be able to compare data, all tests were conducted using the same 21 apparatus, the LightCycler 2.0 instrument (Roche Diagnostics, Mannheim, Germany).
22
For all assays, five µl of RNA were transferred to a LightCycler capillary tube 23 containing 15 µl of the RT-qPCR mix. were used (da Silva et al., 2007; Le Guyader et al., 2009 ).
7
The RT-qPCR was carried out using the Platinum® Quantitative RT-PCR 
Results
12
Specificity of the assays for NoV GI
13
The specificity of the assays was analyzed using nine RNA fragments and nine PCRU were present, and as few as 1.7 PCRU could be detected with 50 and 33% 6 probability when using the UltraSense and Platinum kits (Table 3) .
7
Regarding the NoV GII assays, Method A (Platinum kit) and Method B detected as 8 few as 0.25 PCRU of NoV GII.4 with 20% and 80% probability, respectively. Whereas Method C showed positive amplification in all replicates when 2.5 PCRU were present 10 (Table 4) . 
Discussion
12
In view of the increasing number of norovirus outbreaks it has become even more (Bilthoven, the Netherlands). This study was supported in part by the DGAL (Direction Nishida, T., Nishio, O., Kato, M., Chuma, T., Kato, H., Iwata, H., Kimura, H., 2007. 1 Genotyping and quantitation of noroviruses in oysters from two distinct sea areas in 2 Japan. Microbiol. Immunol. 51, [177] [178] [179] [180] [181] [182] [183] [184] Siebenga, J.J., Vennema, H., Renckens, B., de Bruin, E., van der Veer, B., Siezen, R.J., Table 3 
